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Abstract
Background: Due to high prevalence and serious impacts, childhood caries represents a public
health issue. Behavioural risk factors such as locus of health control have been implicated in the
development of the disease; however their association with childhood caries has not been
thoroughly studied. The aim of this cross-sectional survey was to assess the relationship between
parental locus of health control and caries experience and untreated caries of their preschool
children in a representative sample in Czech Republic, adjusting for relevant sociodemographic
characteristics.
Methods: A representative sample of 285 preschool children and their parents was recruited.
Study data included children's dental status recorded in nurseries and parental questionnaires with
13 attitudinal items regarding locus of control (LoC) in caries prevention. The association between
parental locus of control and children's caries experience and level of untreated caries was analysed
using logistic regression, adjusting for the effect of key sociodemographic variables.
Results: There was a statistically highly significant linear trend between increased parental LoC
and higher probability of the children to be free from untreated caries, independent from the effect
of sociodemographic variables of children and parents. A similar highly statistically significant trend,
although not entirely linear, and independent from sociodemographic variables was observed with
respect to the chance of the children to be free from caries experience with increasing strength of
parental LoC. After full adjustment, children in the strongest parental LoC quintile were 2.81 (1.23–
6.42, p< 0.05) times more likely to be free from untreated caries in comparison to the weakest
parental LoC quintile and 2.32 (1.02–5.25, p< 0.05) times more likely to be free from caries
experience in comparison to the weakest parental LoC quintile.
Conclusion: The findings support the hypothesis that higher internal parental LoC is associated
with better control of both untreated caries and caries experience in their preschool children and
highlight that a more internal LoC within the family is advantageous in the prevention of dental
caries.
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Background
Childhood caries may result into severe impairment of
both general and oral health [1,2]. Its prevalence in both
developing and industrial countries is relatively high and
ranges from 17% to 75% in different countries and popu-
lations [3-9], therefore it can be viewed as a relevant pub-
lic health problem. Severe forms of childhood caries in
primary dentition represent a symptom of other paediat-
ric disorders and reflect lack of adequate care for children
[10]. In this context, childhood caries should be
addressed from the broader paediatric and public health
rather than solely clinical dental standpoint, as viewing it
as only a problem of dentists restricts the interest of the
society to effectively solve it [11].
Dental caries aetiology is multifactorial, and the main
aetiological factors include cariogenic bacteria, frequent
intake of fermentable carbohydrates, disorders of salivary
production and composition and poor mineralization of
hard dental tissues [12]. The above-mentioned major risk
factors interact, but still they do not always fully explain
the distribution of the disease [13]. In an effort to further
investigate complex interactions of the risk factors
involved in the aetiology of childhood caries, research has
focused on socioeconomic, psychological and behav-
ioural risk factors as these could act as indirect causal
agents [14]. With respect to socio-economic indicators it
has been recognized that children's oral health is related
to their families' socio-economic status (SES) and their
mothers' education level [15-18].
As for behavioural risk factors, human behaviours are
often studied through measurement of a person's atti-
tudes. This is based on psychological concepts, which pre-
sume that attitudes are relevant determinants of a person's
behaviour and vice versa – that behaviour can be pre-
dicted from measurable behavioural intentions [19]. One
of the theories explaining behavioural patterns is Locus of
Control [20], whereby behaviours are being determined
by the individual's own ability to control events. A person
is determined to be, to varying degrees, a health-external,
when one's health is believed to depend on luck, fate or
chance, or health-internal, when one believes that health
status is determined by one's own behaviour [21]. A more
internal locus of control (LoC) is generally seen as desira-
ble, provided it is matched by competence and opportu-
nity so that the person is able to successfully experience
the sense of personal control and responsibility [20].
There have been few reports in the literature on the rela-
tionship between LoC and caries [22-25]. Furthermore,
the findings have been contradictory. The study by Reisine
& Litt found that mothers who had more external LoC had
children with greater risk of having caries [24], while other
studies found no significant differences in either child-
hood caries [23] or caries relapse [22] between children in
different LoC groups. A study on diabetic patients con-
cluded that the ability of psychological characteristics to
explain oral health was limited [25]. Only two of those
studies analyzed data using regression models including
adjustment for potential confounding factors [24,25],
with only one study referring to a child population [25].
Therefore, the aim of this cross-sectional survey was to
assess the relationship between parental LoC and caries
experience and untreated caries of their preschool chil-
dren in a representative national sample in the Czech
Republic, adjusting for relevant sociodemographic charac-
teristics.
Methods
Location and study population
The study was performed in 31 different localities from all
regions of the country (see Figure 1). The sites were
selected for the purpose of a representative nationwide
epidemiological survey by the Czech Institute of Health
Information and Statistics. At each site, at least 10 chil-
dren attending one or two nurseries and aged more than
3 and less than 5 years on the day of the examination were
randomly selected. All children were included in the study
after signed informed consents of their parents were
obtained (a full wording of the informed consent is pro-
vided in additional file 1 in doc format). The study has
been approved by the Ethical Commission of the General
Teaching Hospital in Prague.
At the beginning, 380 families with preschool children
were invited to participate in the study, i.e. to sign
informed consents concerning the dental examination of
their children and the self-completed parental question-
naires. Subsequently, 320 informed consents were
received (response rate: 84%). At the same time, 320 self-
completed parental questionnaires were also returned.
However, at the time of the clinical dental epidemiologi-
cal examination not all children were present at nurseries;
therefore due to missing clinical data, analysis was based
on 285 children with completed clinical exams and
respective parental questionnaires.
Dental examination of the children was conducted in
classrooms, by two calibrated examiners, using dental
mirror, rounded probe and headlight. One of the examin-
ers (ZB) had been previously calibrated in a WHO calibra-
tion course. The calibration exercise for dental caries was
carried out on 30 subjects as recommended by the WHO
[26] and inter-examiner agreement was assessed using
Cohen's Kappa and considering the entire dentition. A
high inter-examiner reliability (Kappa values >0.85) was
reached.BMC Public Health 2008, 8:208 http://www.biomedcentral.com/1471-2458/8/208
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Variables
Caries experience of the primary dentition was clinically
recorded in the form of dmft index (d – number of teeth
with untreated dental caries, m – number of teeth
extracted due to dental caries, f – number of teeth with car-
ies treated with a filling or crown). Level of untreated car-
ies was labelled dt (number of teeth with untreated dental
caries). Dental caries diagnostic criteria recorded the dis-
ease for distinct to extensive cavity with visible dentine
(codes 5 and 6 according to International Caries Detec-
tion and Assessment System, ICDAS II) [27]. As a rule, the
examiners assigned a lower score when in doubt about the
presence/severity of the carious evolvement.
Parents of the examined children were asked to complete
a questionnaire based on psychological theoretical mod-
els presenting personal attitudes and beliefs as behav-
iours' predictors. Each parental questionnaire contained
information on the child's age and sex, attitudinal items
associated with parental oral health beliefs related to den-
tal decay and information on the sociodemographic back-
ground of the family (parent's age, sex, marital status and
education of the child's mother).
The LoC questionnaire items were taken from a standard-
ized and validated questionnaire, which was employed in
an international study on childhood caries [14]. Based on
the Locus of Control theory, 13 items that were closely
related to the relevant concept were selected (see Table 2).
Statements expressing internal LoC were the following: 1,
2, 5, 7, and 11. External LoC is represented by the follow-
ing items: 3R, 9R and 13R, while beliefs in bad luck/
chance are reflected in items: 4R, 6R, 8R, 10R and 12R.
Each item was measured on a five-point Likert multi-item
scale (ranging from strongly disagree (1) to strongly agree
(5)). The coding for the negatively formulated items
(items expressing more external LoC or relying on chance)
was reversed so that for all items higher score reflected
more positive attitudes (stronger internal LoC). Missing
data was imputed, allowing for up to 3 missing values.
Parental age was recorded in three categories: "up to 30
years of age", "31–40 years of age" and "above 40 years";
marital status was recorded in two categories: "married"
and "single, divorced/separated or widowed" and educa-
tion of the child's mother was recorded in three categories:
"primary school or no formal education", "secondary
school" and "further education (college) or higher educa-
tion (university)".
Regions, from which the study sample was recruited (marked in dark colour) Figure 1
Regions, from which the study sample was recruited (marked in dark colour).
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Data analysis
Attitudinal items based on LoC theory were subjected to
reliability analysis to test the internal consistency of the
data. From the LoC attitudinal items, an aggregated Likert-
scale score was calculated for each individual respondent,
and then the aggregate scores for the whole sample were
sorted in increasing order and divided into quintiles, thus
producing five categories of LoC ranging from the weakest
to the strongest LoC. The quintiles were used in the subse-
quent regression analyses.
The association between parental LoC and children's car-
ies experience (dmft) and level of untreated caries (dt) was
analysed using logistic regression. The outcome variables
referred to dental caries measures. Regression analyses
were performed for the dmft as the dependent variable
and subsequently the same analyses were repeated for dt
as the dependent variable. In both cases, the reference cat-
egory of the dependent variable included children with
caries; dmft>0 and dt>0 respectively. First, crude odds
ratios (OR) and 95% confidence intervals (95% CI) were
presented for the caries experience in the LoC quintiles.
These were subsequently adjusted for the effect of child's
age and sex, and in a third stage for the effect of child's age
and sex, parental age and marital status and education of
mother. For statistical analysis of the data, STATA 9 (Stata
Corp, College Station, Texas, USA) was used.
Results
Table 1 shows the descriptive characteristics of the study
sample. The study sample consisted of 159 boys (55.8%)
and 126 girls (44.2%). The mean age of the children was
4.3 years (ranging from 3.6 to 4.8 years). In terms of dmft,
the children were divided into two groups – 146 children
(51.2%) without caries experience (so-called intact chil-
dren; dmft=0) and 139 children (48.8%) with at least one
tooth with dental decay, filling or missing due to caries
(dmft>0). In terms of untreated caries (dt), there were 162
children (56.8%) with no tooth with untreated caries
(dt=0) and 123 children (43.2%) with at least one tooth
with untreated caries (dt>0). Almost half of the parents
were aged less than 30 years and half aged 31–40 years.
More than 80% of the parents were married (indicating
complete families). Approximately two thirds of the
mothers (64.2%) had secondary education, and approxi-
mately one quarter (27.4%) had college or university edu-
cation.
The frequency distribution of attitudinal items is shown
in Table 2. In most of the items positive attitudes reflect-
ing tendency to internal control of the disease (scores 4
and 5 after the recoding of items) outbalanced undecided
and negative responses. Cumulative frequencies of posi-
tive responses ranged from 55.0% for the statement 4:
"No matter what we do, our child is likely to get tooth
decay" to 93.6% for the statement 2: "As parents, it is our
responsibility to prevent our child getting tooth decay",
while frequencies of undecided ranged from 6.0% for the
statement 2 to 28.4 for the statement 4 and negative
responses from 0.4% for the statement 2 to 16.6% for the
statement 4. The two exceptions were the statements 10:
"Some people just naturally have soft teeth" and 13: "The
dentist is the best person to prevent tooth decay in our
child", where parents remained generally undecided
(42.2% and 31.2% respectively) and also reflected a ten-
dency to fatalism (statement 10, 45.4%) or external con-
trol provided by the dentist (statement 13, 34.8%).
Table 1: Description of the study sample
Variable Mean (SD)
Child's age Years 4.3 (0.5)
Category N (%)
Child's sex Boys 159 (55.8%)
Girls 126 (44.2%)
Child's caries experience dmft = 0 146 (51.2%)
dmft>0 139 (48.8%)
dt = 0 162 (56.8%)
dt>0 123 (43.2%)
Parental age <30 years 130 (45.6%)
31–40 years 141 (49.5%)
>40 years 11 (3.9%)
Missing data 3 (1.0%)
Parental marital status Married 235 (82.5%)
Single/divorced/separated or widowed 50 (17.5%)
Education of the child's mother Primary school or no formal education 18 (6.3%)
Secondary school 183 (64.2%)
College or university 78 (27.4%)
Missing data 6 (2.1%)BMC Public Health 2008, 8:208 http://www.biomedcentral.com/1471-2458/8/208
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The Cronbach's standardised alpha of the LoC scale was
0.80, clearly demonstrating the successful internal con-
sistency reliability of the attitudinal data. This provides
support for the use of the aggregate LoC scale. Aggregated
Likert-scale scores of individual respondents ranged from
34 to 62, and the ranges of individual quintiles were as
follows: 1st quintile: 34–42; 2nd quintile: 42.25–45.5, 3rd
quintile: 46–48.1, 4th quintile: 48.8–51, 5th quintile: 52–
62.
As seen from the results presented in Table 3, the crude
association between parental LoC and untreated caries of
children showed an increasing linear trend in the odds
ratios referring to the chance of the child to be free from
untreated caries with stronger parental LoC. This means
that children in the highest parental LoC quintile were
more likely to be free from untreated caries in comparison
to their counterparts in the lower quintiles. The same pat-
tern was observed in both levels of adjustment, i.e. after
adjusting for the effect of age and sex of the child and after
adjusting for the effect of age and sex of the child, parental
age and marital status and education of mother. There-
fore, neither level of adjustment had any significant effect
on the ORs. After full adjustment, children in the strong-
est parental LoC quintile were 2.81 (1.23–6.42, p<0.05)
times more likely to be free from untreated caries in com-
parison to children in the weakest parental LoC quintile,
while the respective figures for children in the 4th , 3rd and
2nd quintile were 2.68, 2.19 and 1.25 times. When all the
quintiles were included in the analysis as a single variable,
the linear trend of ORs was highly significant (p=0.005 for
Table 2: Distribution of individual items of Locus of control (LoC)
13 attitudinal items
(285 cases)
Possible answers (codes) Mean
(SD)
Agree
(1–2)
Do not know (3) Disagree (4–5)
%% %
1. As a family, we are confident that we can reduce the chances of our child getting 
tooth decay.
1.4 10.5 88.1 4.04 (0.57)
2. As parents, it is our responsibility to prevent our child getting tooth decay. 0.4 6.0 93.6 4.23 (0.58)
3R. It is the responsibility of the dentist to prevent our child getting tooth decay. 16.5 22.9 60.6 2.46 (0.84)
4R. No matter what we do, our child is likely to get tooth decay. 16.6 28.4 55.0 2.45 (0.93)
5. We can prevent tooth decay in our child by reducing sugary foods and drinks 
between meals.
5.3 15.3 79.4 3.91 (0.74)
6R. It just happens that children get tooth decay. 16.4 13.2 70.4 2.20 (1.04)
7. If we brush our child's teeth twice a day, we can prevent our child getting tooth 
decay in the future.
6.0 27.5 66.5 3.74 (0.76)
8R. If our child gets tooth decay, it is by chance. 6.5 26.5 67.0 2.26 (0.75)
9R. It would not make any difference to our child getting tooth decay, if we helped 
him/her brush every day.
9.7 26.3 64.0 2.36 (0.81)
10R. Some people just naturally have soft teeth. 45.4 42.2 12.4 3.33 (0.80)
11. As a family, we intend controlling how often our child has sugary foods or drinks 
between meals.
4.9 21.5 73.6 3.77 (0.67)
12R. It is just bad luck if our child gets tooth decay. 13.3 28.3 58.4 2.44 (0.90)
13R. The dentist is the best person to prevent tooth decay in our child. 34.8 31.2 34.0 3.03 (0.92)
* items labelled R were in negative format and were reversed before the analysis
Table 3: The effect of Locus of control on dt: OR (95% CI) for being free from untreated carries
LoC Crude Adjusted for age and sex of child Fully adjusted1
1st quintile (low) (34–42) 11 1
2nd quintile (42.1–45.5) 1.13 (0.54–2.38) 1.11 (0.52–2.36) 1.25 (0.56–2.80)
3rd quintile (45.6–48.5) 1.91 (0.92–3.97) 1.90 (0.92–3.95) 2.19 (1.00–4.78)*
4th quintile (48.6–51) 2.27 (1.09–4.73)* 2.26 (1.09–4.72)* 2.68 (1.21–5.93)*
5th quintile (high) (51.1–62) 2.38 (1.11–5.10)* 2.40 (1.12–5.15)* 2.81 (1.23–6.42)*
P for linear trend of ORs 0.005 0.005 0.003
1 adjusted for children's age and sex, parental age and marital status and education of mother
* p < 0.05BMC Public Health 2008, 8:208 http://www.biomedcentral.com/1471-2458/8/208
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crude logistic regression, 0.005 for adjustment for age and
sex of the child and 0.003 for full adjustment).
When dmft was the dependent variable, it was observed
that with increasing parental LoC a chance for their chil-
dren to have intact teeth increased. Table 4 shows the
results from this analysis. In this case, there was an
increasing linear trend of odds ratios referring to the
chance of the child to have intact teeth up to the 4th paren-
tal LoC quintile while in the 5th quintile the OR slightly
dropped (but was not lower than the values for the 3rd
quintile). The same pattern, i.e. linear trend of increasing
ORs up to the 4th quintile with a slight decrease of OR in
the 5th quintile was observed after both levels of adjust-
ment. Again, neither level of adjustment had any signifi-
cant effect on the ORs. After full adjustment, children in
the strongest parental LoC quintile were 2.32 (1.02–5.25,
p<0.05) times more likely to be free from untreated caries
in comparison to the weakest parental LoC quintile, while
the respective figures for children in the 4th, 3rd and 2nd
quintile were 3.21, 2.18 and 1.42 times. When all the
quintiles were included in the analysis as a single variable,
the linear trend of ORs was highly significant (p=0.007 for
crude logistic regression, 0.008 for adjustment for age and
sex of the child and 0.008 for full adjustment).
Discussion
The main finding of this study is that there was a clear lin-
ear association between parental LoC and child's caries
status; stronger parental LoC was linked with higher prob-
ability of their child being free from untreated dental
decay in the primary dentition. This indicates a positive
effect of strong parental LoC on the level of untreated car-
ies of their preschool children in the study sample. The
same pattern was observed in both levels of adjustment
and moreover, the linear trends of ORs for both crude and
adjusted analyses were highly statistically significant. After
adjusting for the effect of various relevant sociodemo-
graphic variables, children whose parents had stronger
LoC had an increased chance to be free from untreated
caries more than twice when compared to children in the
lower parental LoC quintiles. That means that the effect of
parental LoC on dt was independent from an extended
number of key sociodemographic variables for both chil-
dren and parents (age and sex of child, parent's age, sex,
marital status and education of the child's mother), which
are potential confounding factors.
With respect to the children's caries experience (dmft), a
similar pattern was observed: increasing trend of ORs
referring to the chance of the child to have intact teeth
with increasing strength of parental LoC up to the fourth
quintile with a slight decrease of OR in the 5th quintile.
Again, the same pattern was observed in both levels of
adjustment and the linear trends of ORs for both crude
and adjusted analyses were highly statistically significant
confirming that the effect of parental LoC on caries expe-
rience was independent from key sociodemographic vari-
ables of children and parents. After the full adjustment,
children whose parents were in the strongest (4th and 5th)
LoC quintiles had a more than twice increased chance to
have intact primary teeth in comparison to children in the
lower parental LoC quintiles.
Though both aforementioned linear associations were sta-
tistically significant, there was a stronger and unquestion-
able linearity in the association between LoC and dt,
while the same was not exactly the case for the association
between LoC and dmft, where the trend did not apply to
the 4th and 5th quintiles. When trying to explain differ-
ences in the linearity pattern between the two associa-
tions, it is worth considering that dt is a measure of
current untreated disease and therefore it is expected to
relate in a more linear fashion with LoC, while dmft is a
measure of disease experience (both treated and
untreated) and is also influenced by treatment provision.
Parents with the strongest LoC may also enhance provi-
sion of necessary dental treatment to the children. This, in
turn, leads to higher dmft through an increase in the
number of filled teeth, while having no (or very few) teeth
with untreated dental decay. On the other hand, parents
with lower LoC may not equally facilitate dental treat-
ment provision and their children's dmft is almost
entirely a reflection of untreated dental decay. Therefore,
differences in the prevalence of dt between different
parental LoC groups may be partially masked when com-
Table 4: The effect of Locus of control on dmft: OR (95% CI) for having intact teeth
LoC Crude Adjusted for children's age and sex Fully adjusted1
1st quintile (low) 11 1
2nd quintile 1.28 (0.60–2.72) 1.29 (0.60–2.77) 1.42 (0.62–3.22)
3rd quintile 1.91 (0.92–3.96) 1.91 (0.92–3.98) 2.18 (1.00–4.78)
4th quintile 2.78 (1.33–5.82)* 2.80 (1.33–5.86)* 3.21 (1.44–7.15)*
5th quintile (high) 2.10 (0.99–4.45) 2.08 (0.98–4.42) 2.32 (1.02–5.25)*
P for linear trend of ORs 0.007 0.008 0.008
1adjusted for children's age and sex, parental age and marital status and education of mother
* p < 0.05BMC Public Health 2008, 8:208 http://www.biomedcentral.com/1471-2458/8/208
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paring dmft (i.e. caries experience) due to the effect of
treatment provision particularly in the higher parental
LoC groups, though the very low prevalence of filled teeth
in this sample did not allow for further exploring this
issue.
The study caries diagnosis threshold was code 5 and 6
according ICDAS II. These codes correspond to obvious
cavities, i.e. severe caries. Grades 3–4 of ICDAS II refer to
the localized enamel breakdown and underlying dark
shadow from dentine, but the diagnosis of these caries
stages might have been complicated as the examination
was performed under epidemiological field conditions.
This means that the study measured the prevalence of cav-
itated caries lesions in an epidemiological setting rather
than total caries experience in a clinical setting. The diag-
nostic criteria were uniform across the sample and there-
fore should not have had any influence in the relationship
between LoC and untreated caries. The same is not neces-
sarily the case for ft, and hence dmft, which do not assess
disease per se but are also influenced by treatment deci-
sions and there is the possibility that some teeth might
have been filled while classified in the Grades 3–4 of the
ICDAS II system, with others might have been filled while
suffering from severe caries (Grades 5–6 of ICDAS II clas-
sification). Obviously, this hypothetical lack of homoge-
neity in the ft component could not have been assessed in
a cross-sectional study. However, in any case, it should
have no measurable effect on our results due to the very
low prevalence of filled teeth in this population.
Looking into the potential role that environmental issues
that may have played in influencing the observed family
decisions, it should be noted that in the Czech Republic
dental insurance is included in general health insurance,
which is compulsory for the whole population. In subjects
with no income (such as children, unemployed, retired
etc.) the medical insurance is paid by the state. Therefore,
theoretically there are no policy restrictions in the chil-
dren's access to dental care. The paediatricians inform all
mothers about the obligation to bring the child for the
first dental check-up shortly after the eruption of the first
tooth. However, as this is left entirely to the responsibility
of the parents without any incentives or penalties (e.g.
dental insurance companies do not monitor the periodic-
ity of the preventive dental checkups of the insured sub-
jects), it is common practice for parents to bring their
child to the dentist for the first time when the child has
dental pain or another major dental problem. Currently
only a few optional projects on oral health are being car-
ried out at some Czech nurseries (e.g. healthy smile etc.).
In relation to the potential effect of fluorides in the Czech
Republic, the municipal water is not fluoridated, the vast
majority of the children's toothpastes available on the
market contain from 500 to 1000 ppm of fluoride, and
there are no obligatory official guidelines on the systemic
administration of fluorides. It is therefore assumed that
the environmental background of the examined children
and their families was generally similar.
The findings of this study support the hypothesis that a
strong internal parental LoC indicates better control of
caries in their children and show that a more internal LoC
is desirable. A positive influence of strong parental LoC on
children's caries experience was rather expected. But in
addition to that, the results showed a statistically highly
significant gradual trend between increasing parental LoC
and increasing chance of the children to be free from
untreated caries and to have intact teeth after adjusting for
the effect of for age and sex of the child, parental age and
marital status and education of the mother.
Our findings are contradictory to previous studies, which
found no significant association between LoC and either
childhood caries [23] or caries relapse [22]. However,
these studies have not attempted to adjust the association
for the effect of potential confounders. On the other hand,
our results are in line with those reported by Reisine & Litt
in Connecticut, who found that mothers who had more
external LoC had children with greater risk of having car-
ies after controlling for the effect of confounders [24]. A
study in Finland that also allowed for adjustment of the
results for potential confounders concluded that the abil-
ity of psychological characteristics to explain oral health
was limited [25]; however, as it referred to a mostly adult
sample of insulin-dependent diabetic patients, its compa-
rability with our study is rather limited.
This is the first study investigating the role of parental LoC
in the caries of preschool children in Central Europe. Fur-
thermore, it was based on a nationally representative,
though not very big, sample. The children have been
included in the study based on signed parental informed
consent. Therefore, the results may not fully reflect the sit-
uation in the whole Czech population, especially in rela-
tion to the high proportion of children with University
educated mothers. Parents of children with extremely
poor oral health may often refuse consent to the dental
examination, possibly because they are concerned about
their neglect to care for their children's teeth being dis-
closed. Furthermore, in self-reported questionnaire data
there is generally the risk that the respondents report what
they perceive as the correct answer rather than what they
actually believe or do. Finally, assessing the effect of
parental LoC on children's caries prevalence and experi-
ence requires going beyond the current cross-sectional
study into employing a longitudinal design.BMC Public Health 2008, 8:208 http://www.biomedcentral.com/1471-2458/8/208
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Conclusion
The study findings support the hypothesis that higher
internal parental LoC is associated with better control of
both untreated caries and caries experience of their chil-
dren. There was a statistically highly significant linear
trend between increased parental LoC and higher proba-
bility of the children to be free from untreated caries, inde-
pendent from the effect of sociodemographic variables of
children and parents. A similar highly statistically signifi-
cant trend, although not entirely linear, and independent
from sociodemographic variables was observed with
respect to the chance of the children to be free from caries
experience with increasing strength of parental LoC. Chil-
dren of parents with the strongest LoC were more than
twice more likely to be free from untreated caries and to
have intact teeth in comparison to the children of parents
with the weakest LoC, after adjusting for the effect of age
and sex of the child, parental age and marital status and
education of the mother.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
ZB and EL conceived of the study and collected and proc-
essed the data. HP performed the statistical analysis. GT
assisted with the strategy for analysis and data interpreta-
tion. All authors read and approved the final manuscript.
Additional material
Acknowledgements
The project was supported by the Internal Grant Agency of the Ministry of 
Health of the Czech Republic. Project No. NR/8331-3.
The authors would like to express their genuine gratitude to Professor R.G. 
Watt from the Department of Epidemiology and Public Health, University 
College London, UK for his professional advice and constructive com-
ments.
References
1. Davies GN: Early childhood caries – a synopsis.  Community Dent
Oral Epidemiol 1998, 26:106-16.
2. Ramos-Gomez FJ, Weintraub JA, Gansky SA, Hoover CI, Feather-
stone JD: Bacterial, behavioral and environmental factors
associated with early childhood caries.  J Clin Pediatr Dent 2002,
26:165-173.
3. Davies GM, Blinkhorn FA, Duxbury JT: Caries among 3-year-olds
in Greater Manchester.  British Dental J 2001, 190:381-384.
4. Bankel M, Eriksson UC, Robertson A, Kohler B: Caries and associ-
ated factors in a group of Swedish children 2–3 years of age.
Swed Dent J 2006, 30:137-46.
5. Bruerd B, Jones C, Krise D: Preventing Baby Bottle Tooth
Decay and Early Childhood Caries among AI/AN Infants and
Children.  The IHS Primary Care Provider 1997, 22:37-39.
6. Quartey JB, Letuli L: Prevalence of early childhood caries
among Head Start children in American Samoa.  128th Annual
Meeting of APHA, Boston . 12–16 November 2000; abstract No. 13727
7. Morris RE, Gillspie G, Dashti A, Gopalakrishnan NS, Al-Za'abi F:
Early childhood caries in Kuwait: review and policy recom-
mendations.  East Mediterr Health J 1999, 5(5):1014-1022.
8. Du M, Bian Z, Guo L, Holt R, Champion J, Bedi R: Caries patterns
and their relationship to infant feeding and socio-economic
status in 2–4-year-old Chinese children.  Int Dent J 2000,
50:385-9.
9. Livny A, Assali R, Sgan-Cohen HD: Early Childhood Caries
among a Bedouin community residing in the eastern out-
skirts of Jerusalem.  BMC Public Health 2007, 7:167.
10. Tinanoff N: Introduction to the Early Childhood Caries Con-
ference: initial description and current understanding.  Com-
munity Dent Oral Epidemiol 1998, 26:5-7.
11. Edelstein B: Policy issues in early childhood caries.  Community
Dent Oral Epidemiol 1998, 26:96-103.
12. Featherstone JD, Adair SM, Anderson MH, Berkowitz RJ, Bird WF,
Crall JJ, Den Besten PK, Donly KJ, Glassman P, Milgrom P, Roth JR,
Snow R, Stewart RE: Caries management by risk assessment:
consensus statement.  J Calif Dent Assoc 2003, 31:257-69.
13. Harris R, Nicoll AD, Adair PM, Pine CM: Risk factors for dental
caries in young children: a systematic review of the litera-
ture.  Community Dent Health 2004, 21:71-85.
14. Pine CM, Adair PM, Petersen PE, Douglass C, Burnside G, Nicoll AD,
Gillett A, Anderson R, Beighton D, Jin-You B, Broukal Z, Brown JP,
Chestnutt IG, Declerck D, Devine D, Espelid I, Falcolini G, Ping FX,
Freeman R, Gibbons D, Gugushe T, Harris R, Kirkham J, Lo EC, Marsh
P, Maupome G, Naidoo S, Ramos-Gomez F, Sutton BK, Williams S:
Developing explanatory models of health inequalities in
childhood dental caries.  Community Dent Health 2004, 21:86-95.
15. Wennhall I, Matsson L, Schröder U, Twetman S: Caries prevalence
in 3-year-old children living in a low socio-economic multi-
cultural urban area in southern Sweden.  Swed Dent J 2002,
26(4):167-72.
16. Tinanoff N, Kaste LM, Corbin SB: Early childhood caries: a posi-
tive beginning.  Community Dent Oral Epidemiol 1998, 26:117-119.
17. Ismail AI, Sohn W: The impact of universal access to dental
care on disparities in caries experience in children.  J Am Dent
Assoc 2001, 132:295-303.
18. Ramos-Gomez FJ, Weintraub JA, Gransky SA, Hoover CI, Feather-
stone J: Bacterial, behavioral and environmental factors asso-
ciated with early childhood caries.  J Clin Pediatr Dent 2002,
26:165-173.
19. Ajzen I, Madden T: Prediction of goal-directed behavior: atti-
tudes, intentions and perceived behavioral control.  J Exp Soc
Psychol 1986, 22:453-474.
20. Marsh HW, Richards GE: The Rotter Locus of Control Scale:
The comparison of alternative response formats and impli-
cations for reliability. validity and dimensionality.  J Res Pers
1986, 20:509-558.
21. Wallston KA, Wallston BS, DeVellis R: Development of the mul-
tidimensional Health Locus of Control (MHLC) Scales.
Health Educ Monogr 1978, 6(2):160-170.
22. Chase I, Berkowitz RJ, Proskin HM, Weinstein P, Billings R: Clinical
outcomes for Early Childhood Caries (ECC): the influence of
health locus of control.  Eur J Paediatr Dent 2004, 5:76-80.
23. Brandao IM, Arcieri RM, Sundefeld ML, Moimaz SA: Early childhood
caries: the influence of socio-behavioral variables and health
locus of control in a group of children from Araraquara, Sao
Paulo, Brazil.  Cad Saude Publica 2006, 22:1247-56. article in Portu-
guese
24. Reisine S, Litt M: Social and psychological theories and their
use for dental practice.  Int Dent J 1993, 43:279-87.
25. Syrjala AM, Ylostalo P, Niskanen MC, Knuuttila ML: Relation of dif-
ferent measures of psychological characteristics to oral
health habits, diabetes adherence and related clinical varia-
bles among diabetic patients.  Eur J Oral Sci 2004, 112:109-14.
Additional file 1
Informed consent. A full wording of the informed consent.
Click here for file
[http://www.biomedcentral.com/content/supplementary/1471-
2458-8-208-S1.doc]Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Public Health 2008, 8:208 http://www.biomedcentral.com/1471-2458/8/208
Page 9 of 9
(page number not for citation purposes)
26. World Health Organization: Oral health surveys. Basic meth-
ods.  4th edition. Geneva: WHO; 1997. 
27. Ismail AI, Sohn W, Tellez M, Amaya A, Sen A, Hasson H, Pitts NB:
The International Caries Detection and Assessment System
(ICDAS): an integrated system for measuring dental caries.
Community Dent Oral Epidemiol 2007, 35:170-8.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/8/208/pre
pub